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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress erroneous writing in a memory 
transistor of a non-volatile semiconductor memory device. 
SOLUTION: F(fluorine) is added to an oxide film 22 (silicon oxide film) for 
forming a isolation region as an impurity. As described above, by adding 
the impurity, a relative permittivity of the oxide film 22 can be made to s32 * 2 
be lower than that of the silicon oxide film without adding any impurity. 
Thus, the erroneous writing due to interference between adjacent 
memory transistors can be suppressed. 
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[88*512] WE*^»»««S:»i«-r-5flftlBtt»JK(3!) 
J*%tt¥*ttE*&B. 

g 0 20 

1**17] S9E»»l«ffliixa"t?tt, **B«i£aMjnL 
fzis U n >R{LBt«rHaB«*«<t LTMf2?gfCita6&fr 
ClifCcfcO, WE«l»l«©tt:B|«*€:S/Un>Rft;l«J: 40 
D /hS < LT^ ^ t £:4#»«h"r*Si*H 5 
6 JCE«©5F»5ett¥»#E*SIB©»jfi*ffi. 

[if*^8] HjE^sEfttt^y^Tfe^dt^itfaii-r 

£>§j|*5i 7 Jc:E«©^»5Ett*3H*E1SeBO«ii* 
[0 0 0 1 ] 



2 

[0 0 0 2 ] 

*Bft**Jt^v^. c:<Z)<fc5fc^»^f±^#E«8e 

U-b^B^TSHCj; 0, NANDMF 1 ashEEPR 
OM£fcHc, ^»58tt¥8t#E««HTaS«#ii*A«4: 

[0 0 0 3] NANDiF 1 a s hEEPROMH 0U 
AfcT A 35ns Cycle Time 3. 3V Only 32Mb NAND Flash 
EEPROM" (IEEE J. Sol id-state Circuits, p. 1157-116. 
4. Vol. 30, No. 11, Nov. 1995) C^bntl^o 

[0 0 0 4] H14H Z-CD-XffiT'm^ZtlT^&NA 
ND1F I a s h E E P ROMTS^ffi^tt^E 

^glT^D. 0 1 5(C*3tt^A-A«»rffiS:^T0T* 

1 4»C*frt*B-B»WrffiSS-rHT*S. H16I1 
m 1 4 0)^fiffi©&£3St"ia*r£>?K B17H ^^E'Jh 

[0 0 0 5 ] El 1 4 {C^Tck 5 \z. ^#«tt*WflcE« 

sin, o o±icfi5«wictttt;*ftfci 6 

«<D^qErU h7>yX^MTl -MT 1 6 £ffix_T^ 

n, h f g h c g t 

^tlb^t'J h7>yX^MT 1 -MT 1 6 T'NAND 

ir;n 20(Dt*7h8noa>^^ hfflfcte. a«? h 

t;H2O07-X8H2«l;lt j!tRh^>:/X^ 
S T2*Rit6nt^5. 

[0 0 0 6] HI 5tC^-Tcfc3(C, §NANDI^^'J 

-t;n 2 o©ra»ctt, 3 ow^nt 

[0 0 0 7 ] d(0^»*tt**ftE»S»(D»# 

fC&tf^" 0" S^iA^ch, " 1" S^iA^<h^iftBy1-r 
4. ^(Oa*ft*iCfeW*^»a5tt^3|fl:Ett«BT 
It Self-boost **©»#ii**SC*Sffi L 

[0 0 0 8] dCT'/t'Jhyyy^^cT)" 0" 
H^^E'J h^>v?X^(7)L#V^<S^JEV t h^0V<V 
th<Vcc (XliVread) <0*Rfg<!:5£*U " 
1" ttffiittV t h<0 Vch^ttLT^< 0 

[0009] B18H mi 4 RZfm 1 5 (C^ Lttm 
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*#B3 2 0 0 1 - 1 5 6 1 6 
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LT^LfzmTfc&o Z<DM 1 8 fC&I^T* VppEtt 
m^mGL&TKLT&O. Vp pWUtSii^tfiSSL 
VMMV p-a 3 s ti + Waffi (V c c <VM. 
<VppW, V c c <V p a s s <V p pW) ^^LT 

430, vb i t wts«#ii*i^©e-/ h«i i ocDitfi 

£^LT&9. Vb i t Rttfll*ttlLWF<Otfy M6»ffi 
£^LT&9. Vread«a*|tiLll$MI»y-M 
fe£r^LT£>0. V s u bttf f MR0)Sfif fiS* 

[0 0 10] £~T\ 01 6RZfMl 8\Z^~?<k?\Z. N 
AND^^'JtiH 2 OSiJEjfS^^U h^>^ 
mi-M16S:-gLTifiit-5o T t:^ 
h8l 10ti«h7>yX^STL ST2«hV-7 
^1 1 2(h^7x^c!:l:i£ieVppE^UDL, 
»J h7>yX^MT 1-MT 1 6 <D$mtf — hCGiCO 

[ooin z<D&o\z-misfrm^&ft^tcmz" 

0" S^&^SrfT?*^ HI 8(C^-TJ:3{C, t'7h 
881 1 0G0tt{££0 VCL, l«h7>vX^ST 1 CD 
BWy-HctMfiVc cXtt«t"m»ffiVM*BP10 

-MT 1 5) ©WWy— hCGC^IteVp a s s £ 

Sll 1 2 (h^xJWCO V$:BISDT^o 
[0 0 12] u©cfc34tftS:#«aic4AS(5:, IK 
h7>yX^ST lStf^tU h7>yX^MTl — M 
Tl 5^>tRffiTft«>fc«i), S^ii^^f^^^U h 
5>yX*MT 1 6©^^*;mffitttfy h&l 1 0C0 

mti 6<^h>^uKftaiici«s^a«in$n, 

-hFGI:lf^A$n^c cn(cJ:0, *^EUh^ 
yyX^MTl 6fc" 0" ^S^iX^tl^o £<Z)IBL « 
^j&^Stjta^^EU h7>yX^MTl -MT 1 5 CD ©J 
hCGCH hi^h^l 1 0<Dm&$:W^&Zh$: 
"T^^^U h7>yX^MT 1 6 

f£T% ^^'Jh^yyX^MTl-MTUCt 
h7>yX^MT 1— MT 1 5 <7)Sdffliy— hCGC, ^ 

* *)\s&*>vtmzte&mm<Dm&&wiM-?z>o 

[0 0 13] ±2iLfc-fSL/z^^fTo^tC tt 1" 
«#j&^£fT i 1 8 (CtktTJ; o (c, t'yhil 

1 0<&«ffi£«igm<£Vc cX\*m% \dv b» 
tfiVb i tWlcl, IKh7>yX^ST 1 CIM 
five cXtt*PBl«ffiVM*H«IOL. «#iA^«lhc7)^ 
t'Jh^yy'X^ («AtfMTl-MT15) iC + Pelffi 
fiVp a s s SHJflPU" IKh7>yX^ST2 ty- 
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xs i i 2 to^)v\zo v&wm-r&o 
[0014] ^<D&ofem&*&mMiz5-?LZ>ii. mm 

H7>yX^ST 1 <D*J—7>m (^^U h7>yX^M 

•t i ad), izm^mav c c - lsi-^ibv t h^fefiis 

©tRffiTtt, MRh7>z/X$ ST I tMtflh'yyiSX 
5'ST2l;ttinfcNANDS^ ; EUt;H 2 OCD^ 

*;ni7P-r^f ^ttHtcft*. ci(D^D-^>r>^ 

h7>yX^MT 1 6<DMffltf— hCG 
iC^m^ftA^Cbt 6 . ^^E"Jh7>yX^MT16 

«" i" (Dwm&mn-rzo 

[0 0 15] Z<D<£o\Z**:V h7>yX^MT 1 6 

i" a n-ssa*, 0 1 7 K:£rJ^T«¥ 

KKWtS. t&b"6, ^^Uh^yyX^MTlG 
^lflCcg-fg, i?iy-hFG<hft^CH 

£<Dm<Dm2mmc f g-c h, ?t*^cHt 
1 0 0 <t(Dm<Dm 3mmc ch-sub^, 

[0 0 16] ^^EU h7>yX^MT 1 6 h 

MV/cmKT) * ^ >J h7>yX^MT 1 6 <D&m 
y-hFGI:(itfaA^g^bf, LfctfoT, 
Uh7>yX^MT16 0" 1" Ki^iltnci^ 

30 [0017] ^tU h7>yX^MT 1 ~MT 1 6 fc" 
1" 5^^JU«{£<7)±fm. B17T 

^UcSl§iCc g- f g£, g2§lCfg-ch 
c h - s u b £<D&m&&<DltlZ&K)& 
^b-t^o Lfc^T, Sl§iC c g- f g<h, S2§ 
iCf g-chch, S3tiCch-subflQSIf^I 

[0 0 18] 

f - b o o s t MtHfPtSNANDaF 1 a s h E 

«1 3 0 <Bfirt**8/jN U 0 1 9 {c^"Tct3{C, 1^ 
^'Jh^yyX^MTlAch, ^©^t'J h7>yX^ 
MT 1 AlcRgf^/tU h7>yX^MT 1 B, MT 
1 CtCDrnztelfZ. 4O0giC 1 . C2, C3. C 

[0 0 19] ^fiC 1 te^^E'J h5>y7*M 

T 1 ACD^^^;U^^^EU h7>yX^MT 1 B<D^ 

50 yyX^MT 1 A CD5 1 * £ * =E U h7>y'X^MT 
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h7>yX^MT 1 A(Di¥i&y— hFGdi^^U 
h7>yX^MT 1 B<D^**;P£(0PiSHc£T5§fiT 
'SfiC4l4-^y h7>yX^i\!T i A©i?|7- 
-hFGi^t'Jh7/y7^MTl CCD^-v^^chco 

[0 0 2 0] C(Ock3{C, aSJfflft^ii^^fiC 1 ~c 

^>o /^U h7>yX^MTlAi: M 1" SS#iitf(S 10 
\Z, CCD^^EU h7>yX?MT 1 A<h> ^»Btfia« 
1 3 0 &t%A,fzm®l<D**:V h7>y^^MT 1 B. M 
TlCiC, " 1" »#iitr»^Ctt, «Uh7>y 
X^MTIA, MT1 B, MTlC©?tWfffliS 
ZtDtztb* ^t'Jh7>yX^MTlA 

[0 0 2 1 ] ilftfcJtfU MI©^'Jh7>yWM 
TIB, MT1CIC" 0" £S^&tf«^tCfci, ffiW<D 
/^'Jh^yyX^MTlB, MTlC^ft^MO 
VtC&^T^Sfctf), ^^'Jh^/yX^MTlAfil 20 
iSLfc^gC 1 -C 4 t^i^lTLSt^t^H 

&0TLI7. ffjtty— hFGCfoTl^ 

aA$ntLS-5«^tfS. Z(Dfz&, ^^E'J h7 

>yx^MT 1 A\zmm^^^±cx L^O o 

[0 0 2 3 ] 

WMlCM^nfc^^U H7>yX^T*feoT, « 

[0024] mm*mft&¥mmzmgiMiz&\,*Tte. 

[0 0 2 5] fl»E^W*tt¥«*|B«SKlc:^t^Ttt. 
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7 s/StKlLTfeJ;^. 
[0 0 2 6 ] *^0J(C^^)T^tt^a@#:fH1t^^(7)M 

ch^n^t'Jh7>y7^^M^, /^'Jh7 

[0027] wEttj»MSiixst?tt, m$mizm&& 

[0 0 2 8] S8EIM*ll»Bi£XgTMU **E***inL 
fty'J ^ >»ftlK«:H9E*ft»K<t LTffirE»lc«»&tf 

[0 0 2 9] 

mm&mtfL-r&mtmmizzs y n >&{tiBi£ o fcitR«* 

[0 0 3 0] S*T, 017^M0 9{c£^f^T, *^<£> 
IB 1 *M»ffifC«S^»56tt**«:E1ftSIK<08lifiXS 

^F»iR!tt¥WffE*8B<D«iSxa**-rxfiBfffiHT? 

tt. ^»»tt¥S»EftglO-«i!: LTNANDSF 
1 a s h E E P R OMf:*^» im^iit 

[o o 3 i ] 0 1 iz^moiz, PMo^mfc&ttLio 

±iz**: y h >*;u*ftBi<!:&*y-- hglfblgl 1 

2$r^-r^) 0 Z<Dtf- h^fbfll 2 

tt^KfbJCctOJBriE-rs. S^x, cicoy-h^bJ^i 
2±(C??ffiy- hFG (0 1O#I) tassisti 
14«fiEtS 0 **JB»!BT«, C^i^ilH 
teCVD (Chemical Vapor Deposition) fCcfcO. U > 

^£^jra u > y =i >zmm-?z> zz <t icj: o jgiBS-r 

^/ST^tCR 1 E (Reactive Ion Etching) (C^T^ 
te. 6ttCVDCj;0S iN^16«tl) 

[0 0 3 2 ] WZ. m2 \Ztt&o\Z. 7tMJ7^7 
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[0 0 3 3 ] *JC, 0 3 (C^f <fc 5 fC, R I ESrffl^ 

t; «*; vx^i i- 6 , mi «fl 14, y- KSSHb 

112, ¥«#Sfi 1 OSSSJWiCXu/^^U 
&**^#««*i:ft*ill2 0*»«f*. Ctf)f??2 0 

-r&to*. l/^H8t7X*Btl6Slyf> 

**B£l 6 IlSMl 4 y- hffifbffill 2 <h 
[0 0 3 4] #lc, gI4{C^-rj:3{C, ^2 0<7){|iJii{i 

mmitm (as-trr) m*x* m2o\z& 

<m2 2&M®&& 0 *^SB«ffiTtt, C(7)^fb^2 2 
ttvUn>ttft|RT*0, 0y*«High Density Plasma 
CVD^tiTMn, d ©BASK 2 2 ft»fiJE-r£W 
l£tt, ^M^£LT0iJAtfF (77*) Sr*lBIbT»ft 

■fcKJ:DfcJ*R«*#tt<fc*. OSO, ^fb^2 2 

[0 0 3 5] 0 5 fC^T^fC, CMP (Chemic 

ai Mechanical Polish) £JH^T«»i^*:»ffcBt 2 2 
*¥itYLT£>o Z(D£^, 7X^I16^CMPOXh 
-.yA<— <0«#J**fcT. 0 6{C^-f £5tc. Ho 

[0 0 3 6] frlZ. m 7 tC^fct O \Z. ^'J y'JJ>S 

*BS2 4 ^j^rr^o 

[0 0 3 7] gj8(C^-tct^lC, cc^Jffgtt^ 

te, d(Z)«eSl2 6H ONO (Oxide Nitride Oxid 
e) K«c«fcO«J«-rs. 
[0 0 3 8] fr\Z. mV\Z^£o\Z. ffiWV—bCG 

CDfg 2 2 8fcL #UvU:n>**^ttWsilicide/ 

poly-Si (D<k 5 U -tr-f FB«C<fc O^JE^TS. ttb* 

-x>£fU MWy- hCGi^SMl/y^ ht'7 
^^7-r^ 0 #fC, :0l/yXh^^ 12^112 
8. ««12 6. gl#f!24^, I7f>^ 
f^c CKaXy^^lCfcO, ff§2agfl;§l2 8. ffi^M 
2 6, »1»«I2 4^ 7-K»;#|p]IC#*2*. C 

oDfc^, w,2mmM2 %frt>Mm?- kcg^m^ 
2ft^ 0 

[0039] friz, mi o ic^-r 5 ic, '&&{tm&m 
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f£Lfcf£, BPS Gf 3 0 ^I^M, ¥ 

#HbT£o tttr>T. nmifiiftiK3 o\zzi>$2 vmn 

[0 0 4 0] Z.O ITtlbtlfcN ANDSiF 1 a s h E 
E PROMC0S3A^ih1#14^, 01 1 (C^To 0 1 1 

(DL^^mmEEv t h £<DM&&^-?mT~$>z> 0 mi i 

(b) tt**jK«»tc«*^»*tt**#8a*3iK05^ 

[0041] 011 (b) tc^-f ct;5fc, 0 11 (a) 
(Dtf^yit* ^tUt^h^yyX^Tr 1 fc" 1" £ 

0" *»#iitr«-&©tt»te*S:*LTt^. ^(Dfz 
ft* ^^UtJl/h^yy^^Tr 1, Tr2, T r 3 CO 
MfWy— hCGJctt»#ji*«fi:vp pwaiBMnsn, 
"ttl^ftCD * ^ u 7 > ^ <D^J»y- h C G tc 

te*Psiffi;{4v pass «^nn^o e 7 k 

SIB L 1 (C^ljglfiV c c #*EPJjn£ft, t'7h8BL 
20 2 , BL 3 JcteO V#fflj!ra£ftT^<g>o 

[0 0 4 2] CCD0 11 (b) tCS"r*fl=-C«#ii*l^ 
raSr«fkSitfcK»«***Hl 1 (a) Tfe^o d<D^/ 

^rSffl Lfc^^C7)0 1 1 (b) tC^tt-S^'J-fe;!/!-^ 
>yX^T r 1 (7) V t h ^^LTl^o 

ITI^. -T^^b*), 1 (b) lZ$>tfZ>*=E 

*J±)l>h7>zsX?T r 1 CDL^O^fiSEEV th^L 
30 Tl^ Q 

[0 0 4 3] d(D01 1 (a) ^b^^^>cto{C, fie* 
B#ra^l 00/is lC/i^>i:L#^e*JEV t h^OVS 

h <D±m*MMfrT-$> o > s#iA^p# loo^si: 

[0 0 4 4] ±a?L^Ccfcp(C^^EUii;i/F^>^X^ 

40 ^ i" (Dvtmtit. &m<f-hFG{zmTfriZAtsti 
Tfc^vtmT~&o. Lz^mnf±&o vj^tco^sit* 

T/ : EUt;H-7>yX^T r IWl^Ul^OV^g 
AT^4««IJ. SSfM^^T" 0" cot^glJC^: 

[0 0 4 5] *^Jfi«jgJC«S5F»f6tt#aiffettKK 

0VJEJITT&O. IEL<" 1" /)^ttiAjntV^ 0 d 

50 ^c^fb^2 2*«|«6ii**^»««««cffl^-&C<!:lc«t 
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tfflC 1 ~C 4^/Jn;* <&ft„ d©^»C 1 ~C 4 7>t 
>htS<teZ>Z.£lz£V. 5Pr*JU?lf£^±#U EI 1 1 
(b) icisttft/^'j-fe;!/ h7>y^^T r 1 ©fMjSpy 
- h CGic##^^H{S:v p pW^EPiroLTi^Tfc^rr 

*t»aiy- h FGCttASfta^«k o tc-r ft c tat-?* 

ft. rofc*. ^tUtJl/h7>y'X^Tr IS" 1" 

[0 0 4 6] «±©J:5IC. **iS»J8fc«4^»«tt- 

T, ->U3>gf-fk«i«tOJtSI«*©/h$^»fl:IR2 2£ 
ffl^AcCOT. Ell 9(C^Lfc4 0©^ac l~C4^nJ 
RWfc/hS <■*-*;: c©fc#. ^F«f6tt# 

*>> ^t'J h^>v ? x^tc" l" £##&tril-&tc:. EI 
l 9 (c&Hft^fiC 1 ~C 4(D^fi^^tcJ; 0 3- 20 

[0047] (i2 mmmm) *««©jg 2 mrnmm 
a. fl&&«£H^tt«* e mot ft c gm e * 

eTTftCtiCctD. d©!6»BI©tk»l«*S^iao«:t» 
KKgrTft. 

[0048] B12H. §§2 *!6»»JCfR*^»fStt# 

ifiLfcSS 1 ^ygJgfiltC&tfftEN iCfgya-fftElT'&ft. 30 
EI 1 3 «. 3S 2 $)K&ttfCffi«7t*9^¥*4fcGttifeB:' 
©8lr®EIT&t). ±j$Lfc^l*iSJglitC*5lt-501 0 
tcffi S-tftl2T&ft. 
[0 0 4 9] El 1 2 lC*TT*P58fl:*#ft:ffi1ftSIBI;:£ 
ft3;T"©Ig«:. ±5fiUfc£l*j6»te£H«-r»<5<D 
T^©l¥U<^Ift9ite*B8t"ft. ^Lt, ccii2i;s 
-fcfcplC. 0(0^2 OIC igl^lti 

{t§i4 0 £S«&atHHIC. KflS»i4 0 IC3&IH4 2 £fl?J5£ 
"Tft. "f ifMISf , Jl;^fl4 2JifSt 

ft. #HJSJgffiT'tt. C<Dmitm4 0fi{sjx.«High Den to 
sity PlasmaCVD^fflt^T^pE-tft. u®8ftl4 0 

^JnbTKfbK4 OSMl/TfciHU. fsjcD^FliE^^ 
Ssj!jQLfcHTiKfclB£4 0 ^ifiJLTfciK *-©&. ± 

[0050] JEA±©,t?ic. jtmmi&mizgfrz^&Kte 

HI 4 0(C^Fb14 2£JBfSLfc©T'. &{fclg|4 0 <Ditmn 
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*ittft£FpT4 2©itl*§flpmii5(3: 1 <t&ft©T, gr«U4 
2 ©fl2fiE2ftT^ft^&{fclSl4 0 <hJ±^TtkliH*£/jN 
£<-tft£<!:a*T#ft. 

0 5 1 gffcPil 4 0 ic 7 •> **ftrr* 

cttcto. .to— is, mtm4 oe»tmmm&'i^< 

[0 0 5 2] £Lb. *^Bj(co#!¥M(CUia^Lfe^. * 

mmx°i-z¥m&mffi.i o<dm2 oizMitm2 2, 40& 

Mtsb&tsmiz. High DensityPlasmaC VD£fl|(^T<^ft 
0iJx.tt*3-TEOS C VD©<t3&:&S;TS«&iA 

^-a-ft c iwtti&ftiSBT-ffilcicggjgT^ft. 

[0 0 5 3] -htBSfeSfcl^KiJ^Tte. &{bJi2 

2. 4 0 \Z~?£-W$nb. LTF C7<ylfi) £zjsSnTft C «t <h 

4 0(C®OiitJC<h-eitlSm^S:/h$<T#ftfc<75-C* 

n««t^. 

[0 0 5 4] 

[^©JciKI] W±l5JH^LfcJ:5(c. *f£BJ©^j?fg14 
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